DEDICATION

0 my late parents,
My brothers, sisters,
My daughter, son
and my wife
With gratitude and
appreciation
Salah Eldein



Acknowledgement

I wish to express my deep thanks and gratitude to Professor A.
Aziz Makkawi who acted as my supervisor and Iam also indebted to
Dr. Mohamed Kair Abdalla Ahmed who acted as my co-supervisor in

their study for his valuable suggestions, advice and guidance.

I wish to express my sincere gratitude to Dr. Galal M. Yousif
and Dr. Ibtisam I. Mekki for their keen enthusiasm, guidance, most

valuable assistance, advice and encouragement throughout the study.

My thanks are extended to Prof. Haniya A. El-Itriby, Director
of Agricultural Genetic Engineering Research Institute (AGERI),
Agricultural Research Center (ARC), Egypt and Dr. Sami S. Adwy
(AGERI)(ARC), for their close supervision, providing materials,
useful information, endless help and unlimited support to carryout this

work.

I would like to thank all members of AGERI, especially staff
members of Molecular Genetics and Genome Mapping Lab (MGGM).

Iam also grateful to the Egyptian Government (Ministry of

Agriculture) for granting me the scholarship to complete this study.

My thanks are also extended to the Central Research
Committee, of the Sudan University of Science and Technology for

funding part of this study.

I wish to express my sincere gratitude to all members of the
College of Medical and Science Laboratory Technology (SUST), and
National Health Laboratory (Ministry of Health), for their technical

assistance and continuous encouragement throughout this work.

ii



Grateful thanks are due to the Ministry of Science and
Technology — Animal Production Research Center at Kuku, Atbara

and Um-Benain for providing blood samples of the different breeds.

Sincere thanks are due to my colleagues and staff members of
the Animal Production Department, College of Agricultural Studies,

Sudan University of Science and Technology.

Lastly my grateful thanks are due to my family for support and

for showing great patience during this work.

ii



ABSTRACT

Two different types of molecular markers (RAPD and AFLP)
were used to measure genetic diversity and fingerprint 4 local breeds
of Sudanese cattle namely Western Baggara (Nialawy), Nilotic
(Majock), Butana and Kenana.

The level of polymorphism revealed by RAPD and AFLP
among the four breeds was 51.5% and 91.5% respectively. While
RAPD techniques recorded 22.9%, 36.8%, 24.4% and 41.4% within
the 4 local breeds, respectively.

Only 8 out of 22 primers (36%) used in the RAPD analysis and
11 primers combinations used in the AFLP techniques gave unique
markers that singularly identified specific breeds.

The RAPD and AFLP data matrix was utilized to estimate the
genetic similarity using Jaccard’s coefficient. It ranged from 78.4% to
84.8% with an average of 81.6% and from 46.9 to 80.3% with an
average of 63.6% respectively. While it ranged from 98.9% to 92.9%
with an average of 95.9%; from 96.3% to 88.2% with an average of
92.2%, from 98.7% to 88% with an average of 93.3% and from 97.2%
to 80.3% with an average of 88.7% within the above four local breeds,
respectively using RAPD markers.

Cluster analysis based on similarity matrices using UPGMA
from RAPD data distinguished two groups, Kenana and Butana the
first encompassed and second included Western Baggara and Nilotic

with a genetic relationship of 80%. The genetic relationship within
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each of the two groups were 82% and 85%, respectively. Within the
local breeds the dendrogram distinguished two main groups within
each of Western Baggara, Nilotic and Butana breeds. It also
distinguished three groups within Kenana cattle, with a degree of
genetic relationship ranging from 86% to 95% between the various
strains within breeds.

The AFLP dendrogram constructed from UPGMA cluster
analysis resolved three main clusters with a genetic relationship of
53%, 57% and 66% between Western Baggara and Nilotic; between
Western Baggara and Butana; and between Butana and Kenana cattle,
respectively. Within the 4 local breeds the genetic relationships were
61%, 67% 80% and 72% for Nilotic, Western Baggara, Butana and

Kenana cattle respectively.
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